Structural and functional characterization of band 3 from Southeast Asian ovalocytes.
To determine why deletion of the nine amino acids joining the membrane and cytoplasmic domains of band 3 from Southeast Asian ovalocytes (SAO) renders the erythrocytes rigid, we compared the structural and functional properties of SAO and normal band 3. Calorimetric data, inhibitor binding studies, and anion transport assays all reveal that the membrane-spanning domain of SAO band 3 is denatured, while proteolysis studies and circular dichroism spectroscopy suggest the mutant domain retains much secondary structure. It is concluded that the transmembrane helices of SAO band 3 are dissociated and randomized but not unfolded. The cytoplasmic domain of SAO band 3 was shown to be structurally and functionally normal based on (i) calorimetric properties, (ii) native conformational change, (iii) ability to form an intersubunit disulfide bond, (iv) affinity and capacity for binding ankyrin and protein 4.1, and (v) kinetics of association with ankyrin. However, both normal and mutant isoforms of band 3 in SAO cells were found to adhere nonspecifically to the spectrin skeleton. Further, when SAO cells were osmotically swollen, the detergent extractability of band 3 became normal. We propose that much of band 3 is nonspecifically entrapped in the spectrin network in SAO cells and that this nonspecific adhesion may be responsible for the rigidity of the SAO erythrocyte.